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L-type calcium channel to block calcium }{\expnd0\expndtw1\cgrid
translocation and are widely used as antihypertensives 



, migraine treatment and in the }{\expnd1\expndtw7\cgrid treatment of
certain vascular disorders. However, there are reports that
therapeutic }{\expnd1\expndtw6\cgrid use of many calcium channel
blockers is associated with potentially life-threatening sid
e-effects. These include hypotension, constipation, decrease in
insulin secretion }{\expnd4\expndtw20\cgrid leading to diabetes and
heart block. Other calcium cannel blockers under
}{\expnd1\expndtw7\cgrid development for use in disorders of the
central n ervous system and as analgesics }{\expnd0\expndtw3\cgrid
include toxins that have been isolated from marine snails, scorpions,
funnel web and }{\expnd2\expndtw12\cgrid tarantula spiders. The side
effects and efficacy of such compounds are as yet }{unknown . Only
two compounds have been found to act as agonists of voltage gated
}{\expnd1\expndtw6\cgrid calcium channels, a dihydropyridine
derivative BayK 8644 and Glycerotoxin isolated }{from sea worms.
Despite the anticipated therapeutic effects of these com 



pounds such }{\expnd1\expndtw8\cgrid as stimulating insulin secretion
in diabetic and pre-diabetic living beings there has
}{\expnd1\expndtw6\cgrid been severe side effects such as dystonic
neurobehavioural syndrome, hypertension }{\expnd3\expndtw19 \cgrid
and arrhythmia during in vivo studies using BayK 8644 resulting in
halted }{\expnd1\expndtw5\cgrid development of such compounds.There
is a need for new agonists and antagonists }{\expnd1\expndtw6\cgrid
cabable of modulating voltage gated calcium c hannels to treat
disorders associated }{\expnd1\expndtw5\cgrid with voltage gated
calcium channels. \par }\pard
\s7\li72\sb252\sl-305\slmult0\nowidctlpar\tqr\tx8891\aspalpha\aspnum\
nocwrap\adjustright \expnd-1\expndtw-6\cgrid {[0009]\tab
}{\expnd1\expndtw8\cgrid RGK proteins also act on the microtubule and
actin cytsokeleton and their 



\par }\pard
\s9\qj\li72\ri72\sb72\sl-379\slmult0\nowidctlpar\aspalpha\aspnum\nocw
rap\adjustright \expnd0\expndtw4\cgrid {overexpression induces
dendrite like extensions in COS-1 cells neurite outgrowth in
}{\expnd1\expndtw7\cgrid neuroblastoma cells (Kir/ Gem) and
protrusions in endothelial cells (Rem). As shown
}{\expnd0\expndtw2\cgrid for Kir/Gem and Rad, negative regulation of
the Rho pathway by direct binding to Rho }{\expnd1\expndtw8\cgrid
kinase and the Rho activating protein Gmip may account to a la rge
extent for the }{\expnd1\expndtw6\cgrid effects of RGK proteins on
cell morphology. Little is known about cell morthogenisis }{and the
factors controlling cell shape and size. \par
}\pard\plain\sect\sectd\stextflow0\marglsxn1449\margrsxn1409\margtsxn
1726\margbsxn1238\linex0\sectdefaultcl\pard\plain
\s2\qc\sl-222\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright
\cs3\f22\fs23\cgrid {4 



\par }\pard
\s10\li72\sb180\sl-322\slmult0\nowidctlpar\tqdec\tx784\tqr\tx8906\asp
alpha\aspnum\nocwrap\adjustright \plain
\f10\fs22\b\charscalex85\cgrid {\tab }{\expnd-4\expndtw-22\cgrid
[0010]\tab }{\f22\fs23\expnd1\expndtw6\b0\charscalex100\cgrid Muscle
formation involves the gradual differentiation of myocytes, which
\par }\pard
\s9\qj\li72\ri72\sb72\sl-383\slmult0\nowidctlpar\aspalpha\aspnum\nocw
rap\adjustright \f22\fs23\b0\charscalex100\cgrid {eventually fuse and
exit the cell cycle to form multinucleated myotubes (Taylor, 2002
}{\f10\fs22\expnd0\expndtw3\i\cgrid Cu rr. Biol.
}{\expnd0\expndtw3\cgrid 12:R224-8). Myf5 and MyoD are primary muscle
development factors }{\expnd1\expndtw6\cgrid (MRFs) required for the
formation of skeletal myoblasts, whereas the secondary }{MRFs
myogenin and MRF4 act as differentiation fac 



tors at later stages (Parker et al., }{\expnd0\expndtw-1\cgrid 2003
}{\f10\fs22\expnd0\expndtw-1\i\cgrid Nat Rev. Genet
}{\expnd0\expndtw-1\cgrid 4:497-507). Myogenic differentiation relies
on the activation of several signaling cascades, including the Rh
o-Rho kinase pathway (Bryan et al., 2005
}{\f10\fs22\expnd0\expndtw3\i\cgrid Cell. MoL Life Sot
}{\expnd0\expndtw3\cgrid 62:1547-55) and apoptotic signals leading to
the activation of }{caspases 3 and 12 (Fernando et al., 2002
}{\f10\fs22\i\cgrid Proc. Na tl. Acad. Sat U. S. A. }{99:11025- 30).
\par }\pard
\s10\li72\sb252\sl-301\slmult0\nowidctlpar\tqdec\tx784\tqr\tx8906\asp
alpha\aspnum\nocwrap\adjustright \f10\fs22\b\charscalex85\cgrid {\tab
}{\expnd-4\expndtw-20\cgrid [0011]\tab
}{\f22\fs23\expnd4\expndtw24\b0\charscalex100\cgrid Many heart di 



seases result from a deficiency in the number of \par }\pard
\s9\qj\li72\ri72\sb108\sl-387\slmult0\nowidctlpar\aspalpha\aspnum\noc
wrap\adjustright \f22\fs23\expnd0\expndtw2\b0\charscalex100\cgrid
{cardiomyocytes. Induction of new cardiomyocytes can possibly
regenerate cardiac }{\expnd0\expndtw-3\cgrid g rowth and potentially
be used to treat such diseases. Heart tissue is the archetypical
}{\expnd0\expndtw1\cgrid nonregenerative organ which is apparent from
the rarity of cardiomycyte tumors. A }{\expnd0\expndtw3\cgrid number
of approches have been used t o regenerate myocardium in experimental
}{\expnd3\expndtw17\cgrid animals. Some of these include genetic
manipulation of c,ardiomycytes, }{\expnd1\expndtw6\cgrid
transplantation of skeletal myoblasts, use of donor carciomycytes or
the use of }{\expnd0 



\expndtw1\cgrid various stem cell transplants (Rubart M & Field L.J.
2006. }{\f10\fs22\expnd0\expndtw1\i\cgrid annu rev. Physiol.
}{\expnd0\expndtw1\cgrid 68:29- }{\expnd1\expndtw5\cgrid 49). Of
these methods the use of donor carciomycytes has been most s uccesful
}{\expnd0\expndtw4\cgrid however there are several obsticals to the
successful use of such cells in therapy. }{\expnd1\expndtw6\cgrid The
cells do not increase in volume and may not survive transplantation
further }{\expnd0\expndtw4\cgrid effecti ng the volume of these
cells, it is very difficult to have sufficient numbers of
}{\expnd1\expndtw9\cgrid donor cells and there is a lack of adequate
immune suppression to efficiently }{\expnd2\expndtw10\cgrid minimise
rejection of the cells. Further it i s difficult to study
differentiation of }{\expnd0\expndtw1\cgrid cydiomyocytes as they
only represent 20% of the cells present in an adult ventrical. 



\par }\pard
\s10\li72\sb216\sl-308\slmult0\nowidctlpar\tqdec\tx784\tqr\tx8884\asp
alpha\aspnum\nocwrap\adjustright
\f10\fs22\expnd0\expndtw0\b\charscalex85\cgrid {\tab
}{\expnd-3\expndtw-18\cgrid [0012]\tab
}{\f22\fs23\expnd0\expndtw2\b0\charscalex100 \cgrid RGK small
GTP-binding proteins regulate cellular processes as diverse as \par
}\pard
\s9\qj\li72\ri72\sb72\sl-385\slmult0\nowidctlpar\aspalpha\aspnum\nocw
rap\adjustright \f22\fs23\expnd0\expndtw3\b0\charscalex100\cgrid
{VGCC activity (Yada et al., 2007 }{\f10\fs22\i\cgrid Circ. Rea
}{101:69-77) and actin and microtubule }{ \expnd0\expndtw-4\cgrid
dynamics (Piddini et al., 2001 }{\f10\fs22\expnd0\expndtw-4\i\cgrid
EMBO J. }{\expnd0\expndtw-4\cgrid 20:4076-87). This results in a wide
variation in }{\expnd0\expndtw2\cgrid subcellular distribution of RGK
proteins which can tran 



slocate to the nucleus, with }{\expnd0\expndtw0\cgrid differential
effects on RGK protein function. RGK proteins still downregulate
channel }{activity when they localize to the nucleus, but no longer
affect cell shape (Beguin et }{\expnd1\expndtw9\cgrid a l., 2006
}{\f10\fs22\expnd1\expndtw9\i\cgrid J. Mol. Biol.
}{\expnd1\expndtw9\cgrid 355:34-46). This coupling between specific
function and \par
}\pard\plain\sect\sectd\stextflow0\marglsxn1481\margrsxn1377\margtsxn
1646\margbsxn1218\linex0\sectdefaultcl\pard\plain
\s2\qc\sl189\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright
\cs3\f16\fs22\cgrid {5 \par }\pard
\s6\qj\fi72\li72\ri72\sb252\sl360\slmult1\nowidctlpar\aspalpha\aspnum
\nocwrap\adjustright \plain \f16\fs22\expnd3\expndtw16\cgrid
{subcellular localization requires tight regulation, which is
accomplished by }{\expnd1\expndtw8\cgrid posttransl 



ational modifications and the association of regulatory factors.
Nuclear }{\expnd1\expndtw7\cgrid localization is mediated by the
association of importins with NLSs on RGK proteins.
}{\expnd1\expndtw9\cgrid The relevance of nuclear localization is not
wel l understood but the presence of endogenous nuclear Kir/Gem and
Rem2 in primary hippocampal neurons as well as
}{\expnd0\expndtw2\cgrid in situ in cells of the brain and heart
indicate it is important. \par }\fi0\nowidctlpar\adjustright
\f22\expnd2\expndtw14\b\cgrid {[0013] }{\f16\b0\cgrid The present
invention seeks to provide novel modulators of RGK small
}{\f16\expnd1\expndtw5\b0\cgrid GTP-binding proteins to vary
concentration and location in a cell  for use in treating
}{\f16\expnd1\expndtw6\b0\cgrid disorders related to RGK small
GTP-binding proteins concentration and location in a
}{\f16\expnd0\expndtw0\b0\cgrid cell. 



\par }\pard
\s7\li72\sb252\sl204\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\adju
stright \f16\expnd0\expndtw0\b0\cgrid {General \par }\pard
\s7\li72\sb324\sl268\slmult1\nowidctlpar\tqdec\tx745\tqr\tx8902\aspal
pha\aspnum\nocwrap\adjustright \f22\b\cgrid {\tab
}{\expnd0\expndtw-2\cgrid [0014]\tab }{\f16\expnd1\expndtw5\b0\cgrid
Those skilled in the art will appreciate that the inven tion
described herein is \par }\pard
\s6\qj\li72\ri72\sb108\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocw
rap\adjustright \f16\expnd1\expndtw8\b0\cgrid {susceptible to
variations and modifications other than those specifically described.
}{\expnd2\expndtw11\cgrid The invention in 



cludes all such variation and modifications. The invention also
}{\expnd2\expndtw12\cgrid includes all of the steps, features,
formulations and compounds referred to or }{\expnd1\expndtw5\cgrid
indicated in the specification, individually or collectively  and any
and all combinations }{\expnd0\expndtw3\cgrid or any two or more of
the steps or features. \par }\pard
\s7\li72\sb216\sl276\slmult1\nowidctlpar\tqdec\tx745\tqr\tx8888\aspal
pha\aspnum\nocwrap\adjustright \f22\expnd0\expndtw0\b\cgrid {\tab
}{\expnd0\expndtw-2\cgrid [0015]\tab }{\f16\expnd1\expndtw7\b0\cgrid
Each document, reference, patent applic ation or patent cited in this
text is 



\par }\pard
\s6\qj\li72\ri72\sb108\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocw
rap\adjustright \f16\expnd2\expndtw10\b0\cgrid {expressly
incorporated herein in their entirety by reference, which means that
it }{\expnd0\expndtw2\cgrid should be read and  considered by the
reader as part of this text. That the document,
}{\expnd0\expndtw3\cgrid reference, patent application or patent
cited in this text is not repeated in this text is
}{\expnd1\expndtw6\cgrid merely for reasons of conciseness. \par
}\pard
\s7\li72\sb216\sl280\slmult1\nowidctlpar\tqdec\tx745\tqr\tx8873\aspal
pha\aspnum\nocwrap\adjustright \f22\expnd0\expndtw0\b\cgrid {\tab
}{\expnd-1\expndtw-6\cgrid [0016]\tab }{\f16\expnd1\expndtw9\b0\cgrid
Any manufacturer's instructions, descr iptions, product
specifications, and 



\par }\pard
\s6\qj\li72\ri72\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\ad
justright \f16\b0\cgrid {product sheets for any products mentioned
herein or in any document incorporated by }{\expnd1\expndtw6\cgrid
reference herein, are hereby incorporate d herein by reference, and
may be employed }{\expnd0\expndtw2\cgrid in the practice of the
invention. \par }\pard
\s7\li72\sb252\sl288\slmult1\nowidctlpar\tqdec\tx745\tqr\tx8881\aspal
pha\aspnum\nocwrap\adjustright \f22\b\cgrid {\tab [0017]\tab
}{\f16\expnd2\expndtw10\b0\cgrid The present invention is not to be
limited in scope by any of the specific \par }\pard
\s6\qj\li72\ri72\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\ad
justright \f16\expnd0\expndtw3\b0\cgrid {embodiments described
herein. These embodiments are intended for the purpose of
exemplification only. Functionally equivalent product 



s, formulations and methods are }{\expnd0\expndtw4\cgrid clearly
within the scope of the invention as described herein. \par
}\pard\plain\sect\sectd\stextflow0\marglsxn1481\margrsxn1377\margtsxn
1686\margbsxn1578\linex0\sectdefaultcl\pard\plain
\s2\qc\sl208\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright
\cs3\f22\fs23\cgrid {6 \par }\pard
\s5\qj\li72\ri72\sb252\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocw
rap\adjustright \plain \f22\fs23\expnd1\expndtw8\b\cgrid {[0018]
}{\b0\cgrid The invention described herein may include one or more
range of values }{\expnd0\expndtw0\b0 \cgrid (eg size, concentration
etc). A range of values will be understood to include all values
}{\expnd0\expndtw1\b0\cgrid within the range, including the values
defining the range, and values adjacent to the
}{\expnd1\expndtw7\b0\cgrid range which lead  



to the same or substantially the same outcome as the values
}{\expnd0\expndtw0\b0\cgrid immediately adjacent to that value which
defines the boundary to the range. \par }\pard
\s4\li72\sb252\sl280\slmult1\nowidctlpar\tqdec\tx774\tqr\tx8888\aspal
pha\aspnum\nocwrap\adjustright \expnd0\expndtw0\cgrid {\tab
}{\expnd0\expndtw-4\cgrid [0019]\tab }{\expnd1\expndtw6\b0\cgrid
Throughout this specification, unless the context  requires
otherwise, the \par }\pard
\s5\qj\li72\ri72\sb108\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocw
rap\adjustright \expnd0\expndtw1\b0\cgrid {word "comprise" or
variations such as "comprises" or "comprising", will be understood
}{\expnd0\expndtw2\cgrid to imply the inclusi 



on of a stated integer or group of integers but not the exclusion of
}{\expnd1\expndtw5\cgrid any other integer or group of integers. It
is also noted that in this disclosure and }{\expnd0\expndtw-3\cgrid
particularly in the claims and/or paragraphs, term s such as
"comprises", "comprised", }{\expnd0\expndtw4\cgrid "comprising" and
the like can have the meaning attributed to it in U.S. Patent law;
}{\expnd0\expndtw3\cgrid e.g., they can mean "includes", "included",
"including", and the like; and that terms  }{\expnd0\expndtw4\cgrid
such as "consisting essentially of' and 'consists essentially of'
have the meaning }{\expnd0\expndtw0\cgrid ascribed to them in U.S.
Patent law, e.g., they allow for elements not explicitly recited,
}{\expnd0\expndtw3\cgrid but e xclude elements that are found in the
prior art or that affect a basic or novel }{\expnd0\expndtw0\cgrid
characteristic of the invention. 



\par }\pard
\s4\li72\sb252\sl280\slmult1\nowidctlpar\tqdec\tx774\tqr\tx8874\aspal
pha\aspnum\nocwrap\adjustright \expnd0\expndtw0\b\cgrid {\tab
}{\expnd-2\expndtw-12\cgrid [0020]\tab }{\expnd1\expndtw6\b0\cgrid
Other definitions for selected terms used her ein may be found within
the \par }\pard
\s5\qc\sb72\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\adjustr
ight \expnd0\expndtw2\b0\cgrid {detailed description of the invention
and apply throughout. Unless otherwise defined,\line
}{\expnd2\expndtw11\cgrid all other scientific and  technical terms
used herein have the same meaning as\line }{\expnd0\expndtw1\cgrid
commonly understood to one of ordinary skill in the art to which the
invention belongs. 



\par }\pard
\s2\li72\sb216\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \plain
\cs3\f16\fs22\expnd0\expndtw-2\b\ul\cgrid {Summary of the Invention
\par }\pard
\s5\qj\li72\ri72\sb324\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocw
rap\adjustright \plain \f22\fs23\expnd0\expndtw4\b\cgrid {[0021]
}{\b0\cgrid We have identified a novel protein, CCDC95, predominantly
expressed in }{\expnd0\expndtw-2\b0 \cgrid muscle cells as
interacting with a RGK small GTP-binding protein. CCDC95 mediates
}{\expnd1\expndtw6\b0\cgrid efficient nuclear localization of Kir/Gem
via importins a6 and a7, bypassing the }{\expnd0\expndtw0\b0\cgrid
importin a5-dependent pathway  previously described for Kir/Gem. In a
tissue culture }{\expnd0\expndtw-1\b0\cgrid model for muscle
differentiation, Kir/Gem redistributes from the nucleus to the
cytosol }{\expnd0\expndtw1\b0\cgrid during early stages of
differentiation. At later stages 



, CCDC95 expression is induced }{\expnd0\expndtw0\b0\cgrid and
following myocyte fusion Kir/Gem and CCDC95 are found in apoptotic
nuclei of }{\expnd0\expndtw-2\b0\cgrid myotubes. Overexpression of
Kir/Gem, but not a mutant that localizes to the nucleus, }
{\expnd0\expndtw0\b0\cgrid interferes with myoblast differentiation.
\par
}\pard\plain\sect\sectd\stextflow0\marglsxn1499\margrsxn1359\margtsxn
1686\margbsxn1158\linex0\sectdefaultcl\pard\plain
\s2\qc\sl-212\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright
\cs3\f16\fs22\cgrid {7 \par }\pard
\s9\qj\li72\ri72\sb180\sl-361\slmult0\nowidctlpar\aspalpha\aspnum\noc
wrap\adjustright \plain \f16\fs22\expnd0\expndtw4\b\cgrid {[0022]
}{\b0\cgrid These results uncover a novel function for Kir/Gem in
muscle development. CCDC95 likely provides 



temporal regulation of the subcellular distribution of Kir/Gem
}{\expnd0\expndtw3\b0\cgrid during late stages of myoblast
differentiation. \par }\pard
\s7\li72\sb396\sl-312\slmult0\nowidctlpar\tqdec\tx784\tqr\tx8913\aspa
lpha\aspnum\nocwrap\adjustright \expnd0\expndtw0\cgrid {\tab
}{\expnd-3\expndtw-18\cgrid [0023]\tab }{\expnd2\expndtw12\b0\cgrid
The present invention provides a method for m odulating the activity
of \par }\pard
\s9\qj\li72\ri72\sb72\sl-371\slmult0\nowidctlpar\aspalpha\aspnum\nocw
rap\adjustright \expnd2\expndtw13\b0\cgrid {Voltage Gated Calcium
Channels (VGCC) in a cell. In particular, the invention provided
methods for modulating VGCC associated dise 



ases (including ataxia, }{\expnd1\expndtw5\cgrid migraine, epilepsy,
neurodegeneration, hypertension, cardiac disorders and diabetes)
}{\expnd0\expndtw4\cgrid by up- or downregulation of CCDC95 and or
its interaction with RGK proteins. \par }\pard
\s7\li72\sb216\sl-306\slmult0\nowidctlpar\tqdec\tx784\tqr\tx8891\aspa
lpha\aspnum\nocwrap\adjustright \expnd0\expndtw0\b\cgrid {\tab
}{\expnd-3\expndtw-18\cgrid [0024]\tab }{\expnd1\expndtw5\b0\cgrid
The present invention also provides to a met hod of modulating
myogenesis \par }\pard
\s9\qj\li72\ri72\sb108\sl-349\slmult0\nowidctlpar\aspalpha\aspnum\noc
wrap\adjustright \expnd2\expndtw11\b0\cgrid {in a patient, which
method comprises the step of regulating CCDC95 and or its
}{\expnd1\expndtw8\cgrid interaction with Kir/Gem w 



hich interaction regulates calcium channel activity, actin
}{\expnd0\expndtw1\cgrid and microtubule dynamics which effect cell
shape and cell differentiation among other }{\expnd0\expndtw0\cgrid
activities. \par }\sb252\sl-376\slmult0\nowidctlpar\adjustright
\b\cgrid {[0025] }{\b0\cgrid CCDC95 polypeptides of the invention may
also be used in methods of }{\expnd1\expndtw5\b0\cgrid identifying
substances capable of affecting RGK small GTP-binding proteins fun
ction, }{\expnd2\expndtw13\b0\cgrid such as substances capable of
modulating RGK small GTP-binding proteins. A }{\b0\cgrid substance
identified by these methods may be used in a method of modulating
}{\expnd0\expndtw3\b0\cgrid calcium channel activity, my oblast
differentiation and/or cell morthology. 



\par }\pard
\s7\li72\sb216\sl-306\slmult0\nowidctlpar\tqdec\tx784\tqr\tx8884\aspa
lpha\aspnum\nocwrap\adjustright \expnd0\expndtw0\cgrid {\tab
}{\expnd-2\expndtw-14\cgrid [0026]\tab }{\expnd1\expndtw8\b0\cgrid In
a particular embodiment, there is provided  a method for screening
the \par }\pard
\s9\qj\li72\ri72\sb72\sl-379\slmult0\nowidctlpar\aspalpha\aspnum\nocw
rap\adjustright \expnd1\expndtw6\b0\cgrid {CCDC95 gene to identify
mutations such as those that cause haploinsufficiency. To detect
haploinsufficient CCDC95 gene mutations, a  biological sample is
preferably prepared and analysed for a difference between the
sequence of the CCDC95 gene }{\expnd1\expndtw9\cgrid being analysed
and the sequence of the wild-type CCDC95 gene. Mutant CCDC95
}{\expnd0\expndtw4\cgrid genes can be iden 



tified by any of the techniques described herein. The mutant alleles
}{\expnd0\expndtw3\cgrid can then be sequenced to identify the
specific mutation of the particular mutant allele. \par }\pard
\s7\li72\sb252\sl-305\slmult0\nowidctlpar\tqdec\tx784\tqr\tx8891\aspa
lpha\aspnum\nocwrap\adjustright \expnd0\expndtw0\b\cgrid {\tab
}{\expnd-4\expndtw-24\cgrid [0027]\tab }{\expnd1\expndtw7\b0\cgrid
Alternatively, mutant CCDC95 genes can be id entified by detecting
mutant \par }\pard
\s2\qj\li72\ri72\sb72\sl-373\slmult0\nowidctlpar\aspalpha\aspnum\nocw
rap\adjustright \plain \cs3\f16\fs22\expnd1\expndtw9\cgrid {(altered)
CCDC95 proteins, using conventional techniques. The mutant genes are
}{\expnd2\expndtw10\cgrid then sequ 



enced to identify the specific mutation for each gene. The mutations,
}{\expnd1\expndtw5\cgrid especially those that lead to an altered
function of the CCDC95 protein, may then be }{\expnd0\expndtw4\cgrid
used for the diagnostic and prognostic methods of  the present
invention. \par
}\pard\plain\sect\sectd\stextflow0\marglsxn1414\margrsxn1444\margtsxn
1666\margbsxn1952\linex0\sectdefaultcl{\shp{\*\shpinst\shpbxcolumn\sh
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bottom13614\shpfhdr0\shpwr2\shpwrk0
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2}}{\sp{\sn posrelv}{\sv 2}}{\sp{\sn dxTextLeft}{\sv 0}}{\sp{\sn
dyTextTop}{\sv 0}}{\sp{\sn dxTextRight}{\sv 0}}{\sp{ 



\sn dyTextBottom}{\sv 0}}{\sp{\sn dxWrapDistLeft}{\sv 0}}{\sp{\sn
dyWrapDistTop}{\sv 0}}{\sp{\sn dxWrapDistRight}{\sv 0}}{\sp{\sn
dyWrapDistBottom}{\sv 0}}{\sp{\sn pWrapPolygonVertices}{\sv 8;5;
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\s7\li72\sl280\slmult1\nowidctlpar\tqr\tx8874
\aspalpha\aspnum\nocwrap\adjustright \f22\fs23\b\cgrid {[0032]\tab
}{\f16\fs22\expnd0\expndtw3\b0\cgrid In a further aspect, the present
invention provides a method of modulating a \par }\pard
\s2\li72\sb72\sl276\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\adjus
tright \plain \cs3\f16\fs22\expnd1\expndtw8\cgrid {RGK small
GTP-binding proteins comprising the step of varying the concentration
of 



\par }}}}\pard\plain
\s2\qc\sl196\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright
\cs3\f16\fs22\cgrid {8 \par }\pard
\s7\li72\sb252\sl288\slmult1\nowidctlpar\tqdec\tx795\tqr\tx8924\aspal
pha\aspnum\nocwrap\adjustright \plain \f22\fs23\b\cgrid {\tab
}{\expnd-1\expndtw-6\cgrid [0028]\tab
}{\f16\fs22\expnd0\expndtw4\b0\cgrid The present invention also
provides k its for screening patients that might be \par }\pard
\s6\qj\li72\ri72\sb72\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocwr
ap\adjustright \f16\fs22\expnd1\expndtw8\b0\cgrid {susceptible to
disorders related to RGK small GTP-binding proteins, which ailments
}{\expnd2\expndtw11\cgrid are linked to  



mutations in one or both CCDC95 alleles, for example a mutation
}{\expnd1\expndtw7\cgrid resulting in haploinsufficiency of the
CCDC95 gene, which kits comprise at least a }{\expnd1\expndtw9\cgrid
polynucleotide complementary to the portion of the CCDC95  gene
packaged in a }{\expnd2\expndtw13\cgrid suitable container, and
instructions for its use to identify the CCDC95, which instructions
also include a sequence listing of the complete or a substantially
}{\expnd1\expndtw6\cgrid complete CCDC95 gene seque nce that is
capably of encoding a functional CCDC95 }{\expnd0\expndtw3\cgrid
polypeptide sequence in a patient that is not suffering from the
specified ailments. \par }\pard
\s7\li72\sb216\sl280\slmult1\nowidctlpar\tqdec\tx795\tqr\tx8888\aspal
pha\aspnum\nocwrap\adjustright \f22\fs23\expnd0\expndtw0\b\cgrid
{\tab }{\expnd-1\expndtw-6\cgrid [0029]\tab
}{\f16\fs22\expnd1\expndtw9\b0\cgrid The present invention also p 



rovides kits for screening patients to confirm \par }\pard
\s6\qj\li72\ri72\sb72\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocwr
ap\adjustright \f16\fs22\expnd0\expndtw2\b0\cgrid {and or identify
that they are afflicted with disorders related to RGK small
GTP-binding }{\expnd1\expndtw7\cgrid proteins w hich ailments are
linked to haploinsufficiency of the CCDC95 gene, which
}{\expnd1\expndtw5\cgrid kits comprise at least a polynucleotide
complementary to the portion of the CCDC95 }{\expnd1\expndtw7\cgrid
gene packaged in a suitable container, and instru ctions for its use
to identify the }{\expnd1\expndtw9\cgrid CCDC95, which instructions
also include a sequence listing of the complete or a
}{\expnd3\expndtw15\cgrid substantially complete CCDC95 gene sequence
that is capably of encoding a }{\expnd1 



\expndtw5\cgrid functional CCDC95 polypeptide sequence in a patient
that is not suffering from the }{\expnd0\expndtw4\cgrid specified
ailments. \par }\pard
\s7\li72\sb252\sl273\slmult1\nowidctlpar\tqdec\tx795\tqr\tx8895\aspal
pha\aspnum\nocwrap\adjustright \f22\fs23\expnd0\expndtw0\b\cgrid
{\tab [0030]\tab }{\f16\fs22\expnd1\expndtw7\b0\cgrid In addition,
the present invention provides methods of  screening drugs for \par
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\s2\li72\ri72\sb36\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\
adjustright \plain \cs3\f16\fs22\expnd1\expndtw9\cgrid {CCDC95 gene
therapy to identify suitable drugs for restoring or blocking CCDC95
}{\expnd0\expndtw2\cgrid gene product  



function. \par }\pard
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rap\adjustright \plain \f22\fs23\expnd1\expndtw7\b\cgrid {[0031]
}{\f16\fs22\b0\cgrid The present invention also provides the means
necessary for production of gene-based the rapies directed at CCDC95
genes in cells. These therapeutic agents
}{\f16\fs22\expnd0\expndtw3\b0\cgrid may take the form of
polynucleotides comprising all or a portion of the CCDC95 gene placed
in appropriate vectors or delivered to target cells in more  direct
ways such that }{\f16\fs22\expnd1\expndtw8\b0\cgrid the function of
the CCDC95 gene protein is reconstituted or blocked. Therapeutic
}{\f16\fs22\b0\cgrid agents may also take the form of polypeptides
based on either a portion of, or the }{\f16\fs22 



\expnd2\expndtw10\b0\cgrid entire protein sequence of CCDC95 gene.
These may functionally replace or block
}{\f16\fs22\expnd0\expndtw2\b0\cgrid the activity of CCDC95 gene
}{\f10\expnd0\expndtw2\b0\i\cgrid in vivo. \par
}\pard\plain\sect\sectd\stextflow0\marglsxn1430\margrsxn1428\margtsxn
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\s2\qc\sl196\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright
\cs3\f16\fs22\b\cgrid {9 \par }\pard
\s11\li72\ri72\sb252\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocwra
p\adjustright \plain \cs12\f10\fs22\expnd-1\expndtw-9\cgrid {CCDC95
polypeptide or varying the concentration or subcellular location of
peptide }{\expnd-2\expndtw-10\cgrid fr agments of CCDC95 polypeptide.
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lpha\aspnum\nocwrap\adjustright \f16\expnd0\expndtw0\b\cgrid {\tab
}{\expnd-2\expndtw-14\cgrid [0033]\tab
}{\f10\expnd0\expndtw2\b0\cgrid In a further aspect, the present inv
ention provides a composition for \par }\pard
\s11\li72\ri72\sb72\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap
\adjustright \f10\expnd-1\expndtw-7\b0\cgrid {modulating a RGK small
GTP-binding proteins comprising a CCDC95 polypeptide,
}{\expnd-1\expndtw-8\cgrid CCDC95 mutants or CCDC95  peptide
fragments. 
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lpha\aspnum\nocwrap\adjustright \f16\expnd0\expndtw0\b\cgrid {\tab
}{\expnd-4\expndtw-24\cgrid [0034]\tab
}{\f10\expnd-1\expndtw-8\b0\cgrid Another aspect of the invention pr
ovides a system or kit for modulating the \par }\pard
\s2\qj\li72\ri72\sb36\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocwr
ap\adjustright \plain \cs3\f10\fs22\expnd-1\expndtw-8\cgrid {activity
of RGK small GTP-binding proteins, the system comprising: a
composition }{\expnd-1\expndtw-9\cgrid compr ising a CCDC95
polypeptide or a peptide fragment of CCDC95, and a delivery
}{\expnd-2\expndtw-10\cgrid agent. 
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\s13\li72\sb252\sl288\slmult1\nowidctlpar\tqdec\tx781\tqr\tx8896\aspa
lpha\aspnum\nocwrap\adjustright \plain \cs12\f16\fs22\b\cgrid {\tab
}{\expnd-4\expndtw-24\cgrid [0035]\tab
}{\f10\expnd0\expndtw-4\b0\cgrid Another aspect of the invention pr
ovides a method of directing stem cell \par }\pard
\s11\li72\ri72\sb36\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap
\adjustright \f10\expnd0\expndtw-3\b0\cgrid {diferentiation
comprising varying the concentration or subcellular location of a
}{\expnd-1\expndtw-8\cgrid CCDC95 polypeptide. P referably the stem
cell is a myoblast. 



\par }\pard
\s2\qj\li72\ri72\sb216\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocw
rap\adjustright \plain \cs3\f16\fs22\expnd1\expndtw9\b\cgrid {[0036]
}{\f10\expnd0\expndtw-1\b0\cgrid The invention has a wide spectrum of
useful applications The CCDC95 }{ \f10\expnd-2\expndtw-12\b0\cgrid
gene sequences and proteins described herein may be used in
diagnostic/prognostic, }{\f10\expnd-2\expndtw-11\b0\cgrid therapeutic
cell manipulation and drug screening methods described herein for a
wide }{\f10\expnd0 \expndtw4\b0\cgrid range of species. Further,
probes and primers based on the CCDC95 gene
}{\f10\expnd0\expndtw-3\b0\cgrid sequences disclosed herein may be
used to identify homologous CCDC95 gene
}{\f10\expnd-1\expndtw-8\b0\cgrid sequences and proteins i n other
species. 



\par }\ql\ri0\sb252\sl240\slmult1\nowidctlpar\adjustright
\f10\expnd-2\expndtw-14\ul\cgrid {Brief Description of the Drawings
\par }\pard
\s13\li72\sb288\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright
\plain \cs12\f16\fs22\expnd0\expndtw2\b\cgrid {Figure 1.
}{\f10\expnd-1\expndtw-8\b0\cgrid Characterization of the new protein
CCDC95 \par }\pard
\s11\li72\ri216\sb360\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocwr
ap\adjustright \expnd0\expndtw1\cgrid {A
}{\f10\expnd-1\expndtw-9\b0\cgrid Amino acid sequences of human, rat
and mouse CCDC95, Amino acids are shown }{\f10\expnd-2
\expndtw-11\b0\cgrid in the one-letter code and residues conserved
between species are indicated with a
}{\f10\expnd-1\expndtw-7\b0\cgrid dashed line. The coiled-coil domain
of CCDC95 is depicted by shading. The amino
}{\f10\expnd-1\expndtw-9\b0\cgrid aci 



d sequence of the coiled-coil domain of the fly orthologue is also
shown. \par }\pard
\s13\li72\sb216\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright
\expnd0\expndtw2\cgrid {B }{\f10\expnd-1\expndtw-8\b0\cgrid Northern
blot analysis of CCDC95 expression in human tissues. \par }\pard
\s11\li72\ri144\sb324\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocwr
ap\adjustright \expnd0\expndtw-1\cgrid {C
}{\f10\expnd-2\expndtw-11\b0\cgrid and }{D
}{\f10\expnd-2\expndtw-11\b0\cgrid Immunolocalization of CCDC95 in
smooth muscle and hear t. Mouse smooth
}{\f10\expnd0\expndtw-4\b0\cgrid muscle cryosections (C) were
analyzed by immunohistochemistry (panel a) or
}{\f10\expnd-1\expndtw-9\b0\cgrid confocal immunofluorescence
microscopy (panel b and b") using CCDC95 antibodies. 
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}\pard\plain\sect\sectd\stextflow0\marglsxn1381\margrsxn1477\margtsxn
1706\margbsxn1338\linex0\sectdefaultcl\pard\plain
\s2\li4464\sl196\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\adjustri
ght \cs3\f16\fs22\cgrid {10 \par
}\ql\fi72\li144\ri648\sb252\sl360\slmult1\nowidctlpar\adjustright
\expnd0\expndtw4\cgrid {Nuclei were stained with Hoechst nuclear dye
(blue, panel b'). Confocal }{\expnd1\expndtw6\cgrid
immunofluorescence microscopy of mouse heart cryosections and p
rimary }{\expnd0\expndtw-1\cgrid cardiomyocytes
}{\f10\expnd0\expndtw-1\b\cgrid (D) }{\expnd0\expndtw-1\cgrid
co-stained for CCDC95 (red) and cardiac troponin T (green)
}{antibody. Areas of colocalization are in yellow in the merged
image. }{\expnd1 \expndtw5\cgrid lmmunohistochemistry of heart using
CCDC95 antibodies (panel a). 



\par }\qj\fi0\ri144\sb216\sl355\slmult1\nowidctlpar\adjustright
\expnd1\expndtw6\cgrid {E Overexpressed CCDC95 localizes to the
nucleus. COS-1 and H9c2 cardiomyocyte }{\expnd0\expndtw2\cgrid cells
were transfected with the CCDC95 cDNA of processed for imm
unofluorescence }{\expnd1\expndtw5\cgrid microscopy. Areas of
colocalization are in cyan in the merged image. \par
}\ql\ri864\sb252\sl321\slmult1\nowidctlpar\adjustright
\f10\expnd0\expndtw-2\b\cgrid {Figure 2. }{\f16\b0\cgrid Association
of CCDC95 and Kir/Gem and mapping of the interacting
}{\f16\expnd0\expndtw0\b0\cgrid domains. \par }\pard
\s7\li144\ri72\sb324\sl348\slmult1\nowidctlpar\aspalpha\aspnum\nocwra
p\adjustright \plain \f10\fs22\expnd0\expndtw1\b\cgrid {A
}{\f16\b0\cgrid Coimmunoprecipitation of CCDC95 }{and }{\f16\b0\cgrid
Kir/Gem. }{(a) }{\f16\b0\cgrid Cells were cotr 



ansfected with }{\f16\expnd1\expndtw7\b0\cgrid cDNAs for WT
Myc-Kir/Gem or a mutant (W269G) defective in CaM binding and WT
}{\f16\expnd1\expndtw6\b0\cgrid or truncated forms of FLAG-CCDC95.
CCDC95 was then immunoprecipitated and }{\f16\expnd0\expndtw2\b0
\cgrid associated Kir/Gem detected by Western blot using antibodies
to the different tags. }{\expnd0\expndtw2\cgrid (b
}{\f16\expnd0\expndtw4\b0\cgrid and }{\expnd0\expndtw4\cgrid c)
}{\f16\expnd0\expndtw4\b0\cgrid Cell lysates were blotted with
antibodie s to CCDC95 Myc }{\expnd0\expndtw4\cgrid (b)
}{\f16\expnd0\expndtw4\b0\cgrid or FLAG
}{\f22\fs23\expnd0\expndtw4\cgrid (c) }{\f16\expnd0\expndtw4\b0\cgrid
to }{\f16\expnd1\expndtw6\b0\cgrid monitor Kir/Gem and CCDC95
expression levels, respectively. \par
}\ri216\sb252\sl350\slmult1\nowidctlpar\adjustright
\f22\fs23\expnd0\expndtw2\cgrid {B }{\f16\fs22\b0\cgrid and
}{\f10\fs22\cgrid C }{\f16\fs22\b0\cgrid Identification of residues
in CCDC95 important for Kir/Gem binding. }{\f10\fs22\cgrid (B) }{\f16



\fs22\b0\cgrid List }{\f16\fs22\expnd1\expndtw9\b0\cgrid of the
individual residues in CCDC95, which when substituted to Ala showed a
}{\f16\fs22\expnd0\expndtw1\b0\cgrid reduced (-/+) or no (-) binding
to Kir/Gem in a Y2H assay. }{\f10\fs22\expnd0 \expndtw1\cgrid (C)
}{\f16\fs22\expnd0\expndtw1\b0\cgrid Coimmunoprecipitation
}{\f16\fs22\expnd0\expndtw4\b0\cgrid of CCDC95 and Kir/Gem.
}{\f10\fs22\expnd0\expndtw4\cgrid (a)
}{\f16\fs22\expnd0\expndtw4\b0\cgrid Cells were cotransfected with
cDNAs for M yc-Kir/Gem }{\f16\fs22\expnd1\expndtw8\b0\cgrid and WT or
mutated FLAG-CCDC95. CCDC95 was then immunoprecipitated and
}{\f16\fs22\expnd1\expndtw5\b0\cgrid associated Kir/Gem was detected
by Western blot using antibodies to the different }{\f16\fs22\b0
\cgrid tags. }{\f10\fs22\cgrid (b }{\f16\fs22\b0\cgrid and
}{\f10\fs22\cgrid c) }{\f16\fs22\b0\cgrid Cell lysates were blotted
with antibodies to Myc }{\f10\fs22\cgrid (b) }{\f16\fs22\b0\cgrid or
FLAG }{(c) }{\f16\fs22\b0\cgrid to }{\f16\fs22\expnd1 



\expndtw6\b0\cgrid monitor Kir/Gem and CCDC95 expression levels,
respectively. \par }\pard
\s2\fi72\li72\ri72\sb216\sl360\slmult1\nowidctlpar\aspalpha\aspnum\no
cwrap\adjustright \plain \cs3\f10\fs22\expnd0\expndtw4\b\cgrid {D
}{\f16\b0\cgrid and E Identification of residues in Kir/Gem important
for CCDC95 binding. }{(D) }{\f16 \expnd0\expndtw3\b0\cgrid Schematic
representation of Kir/Gem and the mutants used in this study. The
Ras-like core domain (white), N- and C-terminal extensions (black),
the location of the G1-G5 motifs involved in GTP binding (gray),
NLS1-3 (blue) and th e binding sites for 14-3-3
}{\f16\expnd1\expndtw7\b0\cgrid (white circles) and CaM (red circle)
in Kir/Gem are indicated. N and C-terminal
}{\f16\expnd0\expndtw3\b0\cgrid truncations (N-trun and C-trun) and
amino acid substitutions are indicated. (E) 
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\s2\ri288\sl-377\slmult0\nowidctlpar\aspalpha 



\aspnum\nocwrap\adjustright \cs3\f10\fs22\expnd0\expndtw-1\b\cgrid {A
}{\f22\fs23\b0\cgrid Turnover of Kir/Gem and CCDC95. COS-1 cells were
transfected with cDNAs from }{\f22\fs23\expnd0\expndtw1\b0\cgrid WT
or mutated Myc-Kir/Gem, either alone or togethe r with WT or mutated
FLAG\_}{\f22\fs20\expnd0\expndtw0\b0\cgrid  \par }}}}\pard\plain
\s2\li4464\sl206\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\adjustri
ght \cs3\f22\fs23\cgrid {11 \par }\pard
\s14\fi72\li144\ri72\sb216\sl360\slmult1\nowidctlpar\aspalpha\aspnum\
nocwrap\adjustright \plain \f22\fs23\expnd0\expndtw-2\cgrid
{Coimmunoprecipitation of CCDC95 and Kir/Gem. }{\f10\fs22\b\cgrid (a)
}{Cells were cotransfected with }{\expnd0 



\expndtw0\cgrid cDNAs for FLAG-CCDC95 and WT or mutated Myc-Kir/Gem.
CCDC95 was then immunoprecipitated and associated Kir/Gem was
detected by Western blot using antibodies to the different tags.
}{\f10\fs22\expnd0\expndtw0\b\cgrid (b }{\expnd0\expndtw0 \cgrid and
}{\f10\fs22\expnd0\expndtw0\b\cgrid c) }{\expnd0\expndtw0\cgrid Cell
lysates were blotted with antibodies to }{\expnd0\expndtw-1\cgrid Myc
}{\f10\fs22\expnd0\expndtw-1\b\cgrid (b) }{\expnd0\expndtw-1\cgrid or
FLAG (c) to monitor Kir/Gem and CCD C95 expression levels,
respectively. \par }\pard
\s2\li144\ri648\sb144\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocwr
ap\adjustright \plain \cs3\f10\fs22\expnd0\expndtw-3\b\cgrid {Figure
3. }{\f22\fs23\b0\cgrid Interaction of CCDC95 with other RGK family
members and functional }{\f22\fs23 



\expnd0\expndtw0\b0\cgrid effect on Kir/Gem induced changes in cell
morphology. \par }\pard
\s14\li144\ri72\sb216\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocwr
ap\adjustright \plain \f10\fs22\b\cgrid {A }{\f22\fs23\b0\cgrid
Coimmunoprecipitation of CCDC95 with Rad, Rem and Rem-2. }{(a)
}{\f22\fs23\b0\cgrid Cells were }{\f22\fs23
\expnd0\expndtw-4\b0\cgrid cotransfected with cDNAs for CCDC95
FLAG-CCDC95 and Myc-Rad, Rem or Rem-2.
}{\f22\fs23\expnd0\expndtw1\b0\cgrid CCDC95 was then
immunoprecipitated and associated RGK proteins were detected
}{\f22\fs23\expnd0\expndtw2\b0\cgrid by  Western blot using anti-tag
antibodies. }{\expnd0\expndtw2\cgrid (b
}{\f22\fs23\expnd0\expndtw2\b0\cgrid and }{\expnd0\expndtw2\cgrid c)
}{\f22\fs23\expnd0\expndtw2\b0\cgrid Cell lysates were blotted with
}{\f22\fs23\b0\cgrid anti-Myc }{(b) }{\f22\fs23 



\b0\cgrid or anti-FLAG (c) antibodies to monitor RGK protein and
CCDC95 \par }\pard
\s2\li144\sl273\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\adjustrig
ht \plain \cs3\f22\fs23\cgrid {expression levels, respectively. \par
}\pard
\s14\li144\ri72\sb288\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocwr
ap\adjustright \plain \f10\fs22\expnd0\expndtw4\b\cgrid {B
}{\f22\fs23\b0\cgrid CCDC95 regulates the subcellular distribution of
RGK proteins and Kir/Gem\-}{\f22\fs23\expnd0 \expndtw1\b0\cgrid
mediated changes in cell morphology. COS-1 cells were transfected
with cDNAs for }{\f22\fs23\expnd0\expndtw-1\b0\cgrid Myc-RGK
proteins, either alone or together with WT or mutated FLAGCCDC95. RGK
}{\f22\fs23\expnd0\expndtw1\b0\cgrid (r 



ed) and CCDC95 (green) proteins where then localized by confocal
}{\f22\fs23\expnd0\expndtw0\b0\cgrid immunoflourescence microscopy
using anti-tag antibodies. Areas of colocalization are \par }\pard
\s2\li144\sl288\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\adjustrig
ht \plain \cs3\f22\fs23\cgrid {in yellow in the merged image. \par
}\li72\ri936\sb324\sl307\slmult1\nowidctlpar\adjustright
\f10\fs22\expnd0\expndtw-4\b\cgrid {C }{\f22\fs23\b0\cgrid
Quantification of the morphological changes (see Materials and
Methods for }{\f22\fs23\expnd0\expndtw0\b0\cgrid details). \par
}\pard
\s14\li72\ri144\sb360\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocwr
ap\adjustright \plain \f10\fs22\b\cgrid {D }{\f22\fs23\b0\cgrid
CCDC95 abrogates the Kir/Gem induced collapse of stress fibers. Swiss
3T3 cells were transfected with cDNAs fo 



r Myc-Kir/Gem, either alone or together with WT or
}{\f22\fs23\expnd1\expndtw5\b0\cgrid mutated FLAG-CCDC95. RGK (red)
and CCDC95 (blue) proteins where then
}{\f22\fs23\expnd0\expndtw-4\b0\cgrid localized by confocal
immunoflourescence microscopy using an ti-tag antibodies. Actin
}{\f22\fs23\expnd0\expndtw1\b0\cgrid filaments (green) were labelled
with fluorescent phaloidin. \par }\pard
\s2\li72\sb180\nowidctlpar\aspalpha\aspnum\nocwrap\adjustright \plain
\cs3\f10\fs22\expnd0\expndtw-4\b\cgrid {Figure 4.
}{\f22\fs23\b0\cgrid CCDC95 stabilizes Kir/Gem \par
}\pard\plain\sect\sectd\stextflow0\marglsxn1393\margrsxn1465\margtsxn
1726\margbsxn1338\linex0\sectdefaultcl\pard\plain
\s2\li4392\sl201\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\adjustri
ght \cs3\f22\fs23\cgrid {12 



\par }\ql\li144\ri216\sb288\sl355\slmult1\nowidctlpar\adjustright
\expnd0\expndtw-1\cgrid {CCDC95 or GST-14-3-3. Protein synthesis was
blocked with cycloheximide, either in }{\expnd0\expndtw-4\cgrid the
presence of absence of a proteasome inhibitor (MG132 ). Cells were
lysed at the }{\expnd0\expndtw0\cgrid indicated time points. Kir/Gem,
CCDC95 and 14-3-3 were detected by Westen blot using anti-tag
antibodies. \par }\sb252\nowidctlpar\adjustright
\f10\fs22\expnd0\expndtw-2\b\cgrid {B }{\f22\fs23\b0\cgrid
Association between CCDC95 and Kir/Gem following cycloheximide and
MG132 }{\f22\fs23\expnd0\expndtw-4\b0\cgrid treatment. An CCDC95
aliquot of the same lysates  was used to coimmunoprecipitate
}{\f22\fs23\expnd0\expndtw0\b0\cgrid Kir/Gem and WT or mutated
CCDC95, or GST-14-3-3. 



\par }\ri720\sb216\sl331\slmult1\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {Figure 5. }{\f22\fs23\b0\cgrid CCDC95
interacts with specific importins via NLSs and participates in
}{\f22\fs23\expnd0\expndtw0\b0\cgrid nuclear transport of Kir/Gem.
\par }\li72\ri288\sb288\sl360\slmult1\nowidctlpar\adjustright
\expnd0\expndtw0\cgrid {A }{\f22\fs23\b0\cgrid Identification of NLSs
in CCDC95. The coiled-coil domain (green) and the four
}{\f22\fs23\expnd0\expndtw-2\b0\cgrid identified NLSs (red) are depi
cted. COS-1 cells were transfected with cDNAs for WT
}{\f22\fs23\expnd0\expndtw-1\b0\cgrid FLAG-CCDC95 or the indicated
truncations or mutations. CCDC95 (green) proteins
}{\f22\fs23\expnd0\expndtw1\b0\cgrid where then localized by confocal
immunoflouresce nce microscopy using anti-tag 



\par }\pard
\s4\li72\sb72\sl213\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\adjus
tright \plain \f22\fs23\cgrid {antibodies. \par }\pard
\s2\li72\ri72\sb288\sl360\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap
\adjustright \plain \cs3\f10\fs22\expnd0\expndtw4\b\cgrid {B
}{\f22\fs23\b0\cgrid Binding of importins to CCDC95. }{(a)
}{\f22\fs23\b0\cgrid Pull down experiment. Immobilized
}{\f22\fs23\expnd0\expndtw-2\b0\cgrid recombinant GST-importins were
incubated with homogenates of cells expressing WT
}{\f22\fs23\b0\cgrid FLAG-CCDC95 or a mutant where all 4 NLSs were
abolished (NLS 1-4 mutated). }{\f22\fs23\expnd0\expndtw0\b0\cgrid Bo
und CCDC95 proteins were revealed by Western blot using anti-FLAG
antibody. 



\par }\pard
\s4\li72\ri216\sl355\slmult1\nowidctlpar\aspalpha\aspnum\nocwrap\adju
stright \plain \f10\fs22\b\cgrid {(b) }{\f22\fs23\b0\cgrid Cell
lysates were blotted with anti-FLAG antibody to monitor CCDC95
protein }{\f22\fs23\expnd0\expndtw-2\b0\cgrid e xpression levels.
}{\expnd0\expndtw-2\cgrid (c) }{\f22\fs23\expnd0\expndtw-2\b0\cgrid
GST-importin fusion proteins were detected with an anti-GST antibody
to verify that similar amounts of fusion protein were used in the
assay. }{\expnd0\expndtw-2\cgrid ( C)
}{\f22\fs23\expnd0\expndtw-2\b0\cgrid CCDC95 participates in nuclear
transport of Kir/Gem. Hela cells treated with RNAi to
}{\f22\fs23\b0\cgrid deplete importin a5 protein were transfected
with a cDNAs for Myc-Kir/Gem W269G alone or together with WT or
mutated FLAG-CCDC95. Kir/Gem (red) and CCDC95
}{\f22\fs23\expnd0\expndtw-3\b0\cgrid (green) were detected by
immunofluorescence microscopy using anti-tag antibodies,
}{\f22\fs23\expnd0\expndtw-2\b0\cgrid respectively. For the
coexpression of Kir/Gem and  



CCDC95, only the merge image is }{\f22\fs23\expnd0\expndtw2\b0\cgrid
shown (see Figure 9 for separate images). Depletion of importin a5,
expression in }{\f22\fs23\b0\cgrid RNAi treated cells was monitored
by Westem blot. A non-specific band detected in }{
\f22\fs23\expnd0\expndtw1\b0\cgrid addition to the importin is marked
with an asterisk. \par
}\ri0\sb216\sl278\slmult1\nowidctlpar\adjustright
\expnd0\expndtw-1\cgrid {Figure 6. }{\f22\fs23\b0\cgrid CCDC95
expression is induced during muscle differentiation \par
}\pard\plain\sect\sectd\stextflow0\marglsxn1376\margrsxn1482\margtsxn
1686\margbsxn1338\linex0\sectdefaultcl\pard\plain
\s2\li4464\sl-227\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\adjustr
ight \cs3\f10\fs22\expnd-2\expndtw-10\cgrid {13 



\par }\pard
\s15\li144\ri432\sb180\sl-370\slmult0\nowidctlpar\aspalpha\aspnum\noc
wrap\adjustright \plain \cs12\f10\fs22\expnd-1\expndtw-8\cgrid {A
CCDC95 is induced in embryoid bodies. ES cells were differentiated
into }{\expnd-1\expndtw-9\cgrid cardiomyo cytes and cryosections of
embryoid bodies. CCDC95 (red) and nuclei }{\expnd-2\expndtw-10\cgrid
(blue) were detected at different time points using antibodies and
Hoechst nuclear \par }\pard
\s2\li144\sb72\sl-277\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\adj
ustright \plain \cs3\f10\fs22\expnd-2\expndtw-10\cgrid {dye,
respectively. \par }{\pntext\pard\plain
\f22\fs22\expnd-2\expndtw-11\cgrid \u66*\tab}\pard
\s15\li144\ri288\sb252\sl-368\slmult0\nowidctlpar\jclisttab\tx432{\*\
pn\pnlvlblt\ilvl0\pnrnot0\pnf22\pnfs22\pnulnone\pnstart-1\pnhang\pnsp
288{\pntxtb \u66*\tab}}\ls1\aspalpha 



\aspnum\nocwrap\adjustright \plain
\cs12\f10\fs22\expnd-2\expndtw-11\cgrid {CCDC95 expression in newborn
and adult mice. Cryosections of heart from p1 to
}{\expnd-1\expndtw-9\cgrid p10 old mice were stained with CCDC95
(red) and troponin T (green) antibod ies. Areas of colocalization are
in yellow in the merged images. \par }\pard
\s15\li144\ri288\sb216\sl-376\slmult0\nowidctlpar\aspalpha\aspnum\noc
wrap\adjustright \expnd0\expndtw0\b\cgrid {C
}{\expnd-2\expndtw-10\b0\cgrid CCDC95 is induced after in vitro
myogenesis. H9c2 cardiomyocyte cells were }{\expnd-2\expndtw-12
\b0\cgrid differentiated for 7 days by serum withdrawal.
Differentiated or undifferentiated cells
}{\expnd-2\expndtw-14\b0\cgrid were stained with antibodies to CCDC95
(red) and the muscle markers myogenin or
}{\expnd-2\expndtw-12\b0\cgrid troponin T (gre 



en). Nuclei (blue) were labelled with Hoechst nuclear dye (blue). The
}{\expnd-2\expndtw-14\b0\cgrid outline nuclear remnants are circled.
White and grey arrows point to remnant nuclei
}{\expnd-2\expndtw-10\b0 


































